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(57) Abstract! A headset for multifunctional usage comprises at least one speaker (1 10), a miciophone (U 1 , 1 18), a central process- 
nl uim" ) for JLcessing binary data, an audio processing unit (103) for processing an audio signal, a memory device (105. 106, 

oLuS^ioTlevices. and an extensible opentting system e 

orocessing unit (102) is connected to the audio processing unit (103). to the memory device (105 106. 107) and to the short range 
Sss nerorL interface (115, 116) for transferring the binary data. Rnally. the audio processing umt (103) «; connected to the 
microphone (1 U. 1 18) and to the at least one speaker (1 10) for transfening the audio signal. 
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Multifunctional Digital Wireless EDeadset 


BACKGROUND OF THE INVENTION 

The invention relates to a headset, and more specifically to a digital wireless headset. 
Throughout the following description and claims the term "headset" stands for either a 
5 headphone, an earphone or any other microphone loudspeaker combination which is fixed at a 
users body. 

Presently available personal mobile devices are used for communications, e.g. mobile 
phones and personal organizers like personal digital assistants (PDAs), or for entertainment 
purposes, e.g. MP3 players and portable game consoles. The voice and/or sound services of these 

10 personal mobile devices are usually provided through some built-in microphone and/or 
loudspeaker or via an externally attachable microphone and/or earphone. Because of the inherent 
design limitations (e.g. loudspeaker size, open/noisy environment, limited processing power and 
resources), the audio quality is hardly optimal. While the audio functions are now incorporated in 
many mobile devices, the user has little or no means to optimally integrate the voice and sound 

15 services (e.g. the user may like to use one of his/her mobile devices as a centralized audio output 
device due to its better audio quality or features even though such an arrangement is not readily 
available) and tailor the voice and sound services to meet his/her changing needs at different 
situations and/or times. 

On the other hand, the presendy available communication headsets are passive speaker-sets 
20 which combine at least one loudspeaker and/or a microphone. The loudspeaker usually can be 
placed next to an ear of a user or inside of the ear, and the microphone can be placed before the 
user's mouth. There are already known wired as well as wireless headsets. The known wireless 
headsets have the purpose to enable a wireless communication connection to an accessory base 
communication device. The base communication device can be both a communication device 
25 owned by the user, e.g. a personal mobile phone or a notebook computer, and a communication 
device provided by any third party. The wireless conununication connection currently enables 
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eiUK=, »nidtecttoMl commumcaUon iro,n .he base conm.»nicatto„ device U, fte «taless 
headse, Uke for a MP3 headse,, or a bidirecUonal cooununicadon be^veen base 
cooununicaHon device and tt,e wireless headse. Uke for a Blue»o*™ be^iset Bu. all ftese 
headseu are basically an accessory .0 U.e base connnnnicadon device for converting elecWca. 
5 signals into sound waves or vice versa. 

to [11 a conununicalion sysiem is disclosed which provides ^vo-way wireless 
con,munica.ion be^.een a user and a, leas, one ren,o.e device. The commnnicaUon s,s«» 
conrprises a. leas, one earpiece worn by «,e user and a personal communication device fbr 
receiving and — ing signals over a wireless linR .0 and ton. U» earpiece. The persona. 
,0 co,nmunica.ionaeviceindndeSvoicerea>8.iUoncircni.,,which,ecogni^andin.e^^^^ 

co™mandsof.heuser.Thepe,sonalconununica«ondeviceisconfig.redU.de»m,inearen,o.. 

device^receiveeachofme voice connnands.and«nsmi«tt«apP«>pri»'»»°'«--™-*'° 
the remote device, accordingly. 

T^e 'disclosed conm.unicadon sys«m covers .he personal connnunicaUon device by ^ 
,5 concep.Ofp.rson.icon,n,unicU„nsnode(PCN)andn,enUons.heearpieceasanessen.,a.par. 
of.hesys»m.Addidonany.U.econ™,unicadons,s«mhasU»abiU.y»»a„sn,i.con,municanon 

signals between the earpiece and the PCN wirelessly. However. tt« earpiece represent a 
passive device whichisno.abletowor.asas».dalonedevice.ThePCNwhichwffr,tsasa*ve 

<,evicei„thedisc,osedcommunicaUo„sys.emissepar,«lyarranged..ott,eearpiece.T1,ere,ore. 
20 ,besep,ratePCNisalsoa„essen.Ulpar,of.hediscIosed_icatfonsys»,n.ll«pmna., 
rol.ofthePCNisn>actasa.ransmit.erfort™sn,i.ting.hevoicecon.n,andsofauser.ore„.o« 
aevices. or tor transntining audio signals fton. a remo» device to U» earpiece. However, the 
comntunicado. link totn the PCN to the rentote device has to be pre-arranged wiU. a wtred 
means, e.g. via a universal adapter or via a direct connection between the PCN and the remote 
^ device. Further, the PCN may include fancUons lilte interpretation and translaUon of vo.ce 
commandsthroughasoftware library oralook-uptableinto control codefortransmimngthem 

.o an appropriate remote device. This voice command recognition function with its genera^ 

soft„arear^reb.sedonthesof.wareUbraryortheloo.-upUbleis«.ndamen,allya^ 

.feature/system.Thati^thevoicec„mmandsandmcstothersoftware..aturesareba«caU,f,:ted 
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and are almost solely defined by the PCN at its inception. This is despite the fact that such ' 
software is stored on some programmable memory chips. Thus, the voice conmiand recognition 
function of the PCN has the problem that it is not extensible for any ad-hoc communication or 
control of a newly added remote device. Additionally, the PCN may comprise a unit for adaptive 
5 speech filtering and noise cancellation. However, such a unit for adaptive speech filtering and 
noise cancellation is unlikely optimal, because the phase differences in time and space could be 
significant between the PCN and the earpiece, especially if the user is in an active movement. 
Finally, if there is no remote device, any operation of the whole communication system is 
disabled. 

10 An information delivery system for delivery of audible information to a plurality of end- 

users is disclosed in [2]. The information delivery system comprises a master controller 
connected to a plurality of remotely-located information sources and to a plurality of remotely- 
located end-user information devices. The master controller connects to a plurality of distant 
local controllers via a data transport network, including a public switched telecommunications 

15 network and a broadcast data transport network. Each local controller includes a sound 
synthesizer which connects to an end-user audio device, such as a loudspeaker system, a tape 
recorder, or earphone. The master controller collects textual information items from the plurality 
of information sources and enables editing of the items' text to replace words which may be 
improperly converted to speech with phonetic equivalents, to remove references to illustrations, 

.0 and to insert punctuation where necessary to improve the understandability of speech produced 
from the items' text. The master controller also enables assignment of categories to each text item 
based, in part, upon keywords contained in the item. Upon receipt of an information item by a 
local controller, the text of the item is converted into audio signals for output to an end-user 
audio device. Because information items are end-user selectable and because audible delivery of 

25 an information item is end-user schedulable, the system enables hands-free and eyes-free receipt 
of desired information items at a tune and place deteraiinable by an end-user. 

The disclosed information delivery system is focused on an audio info delivery, wired or 
wirelessly. It is mentioned that both the master controller and the local controllers have the 
capability of data storage. The information delivery system covers extensively the voice/text 

■ 3 
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in^rchange <md li.ks-«p p.tiodican, vrftt, U,e tafo providers » ga,her latest info. The master 
eo„.roUcrwfflsubs«,ue«.lydeUve,.hep.rsontfiz«i audio ir-ft^madoninre^ 
e.d-„ser'sIocalco,,.roUer.ThelocalconttoUerconver.s.heperso„ali«daudioinfcrn,atiooand 
,ra,>s,ni.sit.„thcend-us.raudiodev,ce.-n.ereforc..hemas.«con.roneris.n=ssc„«alp.r.of 

5 .he inton^auon delivery system and the end-user audio deviee is only a pa^ive device which 
^« .0. work properly il the master controller and/or the local controller is/are not avattable. 

An earphone-type music reproducing device for delivery of audio signals in the fom. of 
music «, the ears of a user is disclosed in [3]. The earphone-typ. music reptodudng devtce 
comprises a wristband-type remote conlrol device and a headphone, whid, are wirelessly 
,0 connected with each other. The wdstband-type remote contml device contmls the headphone 
even if the headphone receives audio signals directly from a mdio sution. The earphone-typ. 
musicreprodudngdevicecanbe equipped withastoragedevice tor supplyingmu* to theuser 

even if no reception of broadcasdng signals is possible. Therefore, the earphone-type mustc 
reproductag devic is a standalone device. However, the disdos«l earphone-type mustc 
15 ,eproduci;gdeviceisno.anadequat.commumca.iondevice.becauseitisonlyableto.ecelve 
audiosignMsbutthereisnoposslbUity.oreceivedatasignals«»iconver„hem.oaudiosignaU. 
,ose™iaudiosignalswirelesslytoaremoteforeignreceiver,and/ortoconver,audi„signalsin.o 
aata signals and » send a>em wirelessly to a remote foreign receiver. Therefore, the earphone- 

type music reprodudng device is a passive device, because i. offers .he user only its original 
X) funcUonaliOr without a possibiUtyW enlarge iBfuncaonalUy. 

,„ [4] a personal mObUe communications device is disdosed whid. provides two-way 
witless communication between a user and a. leas, one .emo« device. The personal mobUe 
eommunicationsdevice is separated into three parU: a pHmary unit which may be a long-range 
^irelesscommunicationdeviceliKeamobilephoneforcommunicaHngwitharemotedevica 

25 second unit which may be a wris.band-W= =o«"' ^-ice, and a third unit whid. may be a 
.wadset. The three par« of ,he personal mobile communicattons device are linked with one 
a„otherwireles.,lyviashor..r.nge«irelesscommunicaUonconnecaons.However.aU«ueepar.s 

„„he personal mobilecommunicattonsdevice are essentialparKfori.soperattonandhav.Kbe 
^ed on or near the person of a user. T1«refore. the headset neither works as a s»ndalone 
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device nor is it an active device. Even if the second unit and the third unit of the disclosed 
personal mobile communications device are combined, only a passive headset communicaUon 
device results which is not able to work as a standalone device and which has only a restricted 
range of functionality. 

5 As already mentioned above, a passive headset has some disadvantages. The most 

disadvantages yield a restriction of a user's mobUity and/or a restriction of the functionality of 
the passive headset. However, especially in recent time personal mobUe technology becomes 
more and more important. Therefore, a new headset is needed which enables a user to use the 
wide spectmm of modem mobUe technology devices but does not restrict his/her mobility. 


10 SUMMARY O F THF. INVENTION 

One main aspect of the mvention is to provide a distal wireless headset for multifunctional 
usage, which offers tiie user a wide range of functionality. The digital wireless headset enables 
both an independent as well as a communicative operating mode at any time. The independent 
operating mode can also be called as a standalone operating mode. 

15 A headset according to the invention enables a user not to stop or interrupt, even briefly, 

his/her works at-hand even if he/she makes a phone call, listens music, controls surrounding 
devices, and so on. 

A headset for multifunctional usage comprises at least one speaker, a microphone, a central- 
processing unit for processing binary data, an audio processing unit for processing an audio 

20 signal, a memory device, a short-range wireless network interface for enabling a binary data 
communication of the headset witii surrounding communication devices, and an operating system 
being executable in tiie central processing unit Furthermore, Uie central processing unit is 
connected to the audio processing unit, to tiie memory device and to tiie short-range wireless 
network interface for transferring tiie binary data. Finally, tiie audio processing unit is connected 

25 to tiie microphone and to tiie at least one speaker for transferring the audio signal. 


5 


BNSOdciD: <WO___oaOSe790A1J_> 


WO«3/05«7«. PCT/SGOMOOOl 
0« advanuge of tt« i»ven.ion ov=, U,. prior art is to. to h«*« according U, to 
tavenUoncanb..«das«.acdvc.ndsuadalo,»dcvice.whichmalccsaus.rina.pende«lron.a 

surrounding base device. TT^retoe, to headset basicaUy does no. need a surrounding base 
devic.. Due .0 to opera.ing sys,e« to centtal processing uni. is able «. operas to l«adse. 
a independen.Iytromare.o.econ.ro.device.Ac<»rding.,..hisavoidsa«ired,in.=torremo»l, 

conuolling to headse.. Due .o to fac. to. to beads., is wireless and conrprises a n»mory 
device and a cental processing uni., .he headse, does no. need a surrounding base devrc. U> 
.or..Ano.heradvanUgeoftoinven«onisto.tone»headse.«iil.akeupaveo-acUvero.e 

us a conuo. ce„»r (or surrounding communicahon devices si«d around to headse. in Cose 
10 range and for to con»ol of an, otor ren>o« devices U»,ugh to dose-range surrounding 
. _ica.iondevices.I.otorwords,toinven«onisconsidered.ochangetor«ieofb^dse. 

from a passive headset to an active one. 

AfUrtor.dv.n.ageoftoinve„Uo„isto.tonewheadse.p,aceddirec«yover/arounda 
user-s head is to mos, convenien. and appropriare »ol for to user .0 execute conunands. .0 
15 conrnruniU and .0 gator to desired responses. e.g. infonnatton and n.usic, prompdy 
de,ivered.ohisfl,erears.AU.hesefunc.ionscanbecarriedou.wiaou,r«,ulringtouser.os.op 

or inlerrupt even briefly, histor works at-hand. 

According .o a preferred embodimen. of to invention, to headse. furtor conrprises an 
in.egratedpowersource.lftoheadse.basi„s..liedanin,.gra.edpowersourcelil=eaba«eryor 

^ anaccumulaU,..toheadse.canreallybeusedwireless.T.en.auserisab,eU.„s.toheadse.a. 
any place wifliou. to need of a socket for operaUng to headset 

Theheadse.comprisespreferablyanin.erfaceforanop.ion..«iredcomn.UnlcaHona„d/or 

power connecaon. If to headset has an integrand power source which has n.n out and. 
torefore. is unable to deliver power for operating to headse. touser of to headset h« » 

^ con^.toheadse..oanexterna,powerso„rceviaaw-«dc«nnecUon*,roperadngthe^^^ 

. ■ . ffhPu^r has to do an emergency call Via his/her headset 
This may be necessary, for instance, if the user has to GO a 

, A «^ for the case that the user wants to connect the 
and if the integrated power source has run out. And for the case tn 

^•^otinn Hevice which comprises no short-range wireless 
headset to a surrounding communication device wnicn f 
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network interface, the user has to connect the headset to the surrounding communication device 
via an appropriate cominunication line. In both cases the headset needs the possibility to enable a 
wired connection. This means, the headset needs to provide an appropriate interface. Such an 
appropriate interface may be either an interface wherein a wire between the surrounding 
5 communication device and the headset can be plugged and/or an interface to a docking station 
which works as transmitting and adapting switch. Such a docking station may further aUow a 
convenient re-charging of tiie integrated power source of the headset via the interface, if the 
integrated power source is re-chargeable. 

Preferably, the short-range wireless network interfece connects the headset via a short- 
10 range wireless network communication, e.g. a Bluetooth™ network communication, witij tiie 
surrounding communication devices. In tiiis regard, BluetooUi™ seems to be Uie upcoming = 
standard for short-range wireless conraiunication. Alternatively or additionally, tiie short-range 
wireless network interface may connect Uie headset witii the surrounding communication devices 
via an infrared data link (IrDA) and/or via a network communication based on tiie DEEE 802.11 
15 protocol. The used protocol for the network communication is determined by tiie operating 
system executed in the central processing unit based on considerations such as protocol 
availability, communication clarity and/or power efficiency. " 

According to a preferred embodiment of ttie invention, tiie central processing unit is a real- 
time central processing unit comprising a real-time clock and a separate power source for 

20 supplying power to tiie real-time clock. Furtiier, tiie central processing unit is preferably arranged 
in such a manner, ttiat it can be programmed witii a functionality program for achieving furtiier 
functional characteristics of the headset. Further, the central processing unit of tiie headset can 
preferably be arranged in such a manner, that it can recognize voice commands of a user, and tiiat 
it can control the headset via recognized voice commands. Then, the headset can be operated 

25 automatically and/or according to a user's imagination and/or with the availability of a wide 
range of functionalities and application programs. 

The headset has preferably tiie functions of a sound card or is arranged to work as an audio 
player, e.g. a MP3 player, which is able to play music from binary audio data representmg an 
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audio Signal. The necessary binary audio daU are saved in U« ■«n.o„ devic ttans^rtted 
dnringan audio— ca^ionvia the Short-range wi,e,cssne«vor>c.n«*ce»rvia«« w^ 

^unication co^recdon. Further, .he headset n«y aitemativeiy or addiUonaily pro.de U,e 

5 a,temativetohis/herprese„.n,ohi.epho,».By.his,dreh.adse.isdesignedtoacU,eiyexpi„re 
most efficient modes o, oper^ion under «,y enviro^ncnta. setdngs. Among others, .he 

operating system of the headset is ahie to control the headset such tha. Ute headset n»y use .U 
o„. mobile phone feamre or U,at the headset uses a short-range communicaao. conr^Con ,0 
.he use,, present mobile phone, m operating system chooses the type ot mobile phone 
10 com.caonaccording»thepresentlyav.iiablepro.ocols.power=fficiency,c.arit„e«. 

The at leas, one speaker of the headset and/or «.e microphone are/is preferably 

• ™ „f fh. headset Thus, die incorporaHon of ttie microphone mte the 
incorporated in an earpiece of the heaosei. lai^ 

earphone yields m reduced dimensions required for die headset 

Preferably, the central processing unit and/or die audio processing uni. is/are arr^iged » 
,5 manipu,a«bi«u,audiodatarepr.sentinganaudiosignal.Fre<,uendyauserdesires,ohavc.m 

ad^iced audio proc^ ^ »eadse. can o«er the an advanced audio processing by 
manipulatlonof thebinary audio data. Advanced audio processing feasible by the headset may 

comprise u„i« ..r respecdvely providing: real-Ume »ous«c noise 
enha„cement..araoi.evoicecanc.ia«on...usticechocanceUadon.acdveno«e<»n»^ 

ao loudspeaker equali^tion, surround sound effect. rea«c reverberation for a re. concert h^ 
acoulc.posiUve.edb.Kcancellaaonforlouds.a.rs.three.imensionalpo.^^ 
O^^imensionai games, andodier audio effects-ThisadvancedaudioprocessingisespeciaUy 

desired when the headset has dK functions of a sound card. 

TheaboveandoU,erobje«s.fe.b.resa„dadva.»g.sofdiep«sen.inven.ionwmbeco.ne 

^ apparentfromthefoUowi„gaescHpdonand.heappendedcl.ims.ta..ninco.^uncUonwi2^ 
Impanyingdra«i.gsinwhich>ilcepar.orelementsaredeno»dby.i.=er.ferencenumber. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a diagram of a headset circuit according to a preferred embodiment of the 
invention; 

Figure 2 shows a headset being used according to the preferred embodiment of the 
5 invention; 

Figure 3 shows the headset according to the preferred embodiment of the invention with a 
wide range of remote conununication devices; 

Figure 4 shows an overview over the headset according to the preferred embodiment of the 

invention; 

1.0 Figure 5 shows an overview over a headset according to a further preferred embodiment of . 

the invention; and 

Figure 6 shows a headset being incorporated into a safety hehnet according to another 
embodiment of the'.invention. 

nFTATLED DESCRIPTION OF A PREFERRED E MBODIMENT OF THE INVENTION 

15 A prefened embodiment of the invention will now be described with reference to the 

attached drawings in which like parts or elements are denoted by like reference numbers. 

Figure 1 shows a diagram of a headset circuit 100 according to a preferred embodiment of 
the invention. The headset circuit 100 comprises above all a digital processing device 101, which 
comprises a central processing unit 102 for processing binary data and an audio processing unit 
20 103 for processing audio signals. For the power supply of the headset circuit 100 a power source 
104 like a battery or an accumulator is installed and connected to the digital processing device 
101. 

In a read only memory, preferably a progranunable memory, which is part of the central 
processing unit 102, the binary data for a core operating system are saved. The application- 
25 specific operating system or the operating system extension wiU reside in an external erasable 
and programmable memory device, e.g. a program flash memory 105. The operating system, 

9 
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Which is to combinatton of U,c core operadng system and U,e operating system ^tension, .s 
executed in.h.o.n«ap«><«si«g»nU102fo.op.ra.ing.h.headsetci,cuitlOO.Forcxec.ti,g 

the operating system in the central p«>c.ssiBg m-it 102 the progr^n flash memory 105 or a 
minUturized hard disk drive such as an IBM MicroDrive™ extends the processing capacity of 
5 thecentralprocessingunitl02.Auserofd,eheadsetcansaveuserdeflnedd.ta.iltehina„audio 

data r^resenting audio signals m different memory devices. According to the present 
embodiment of to htvehtion. a random access memory (RAM) 106 and a nser data flash 
memory 107 or a mhriaturixed hard disk drive such as an BM MiaoDrive™ are avaUable as 
„ devices. In to user data flash memory 107 an operating syst«n «ttcnsion can also be 
10 saved.Furthe.,athirdpartysapplicati„np,ogramcana.sobesavedi.tocodesegme„.ofto 
programflashmemor,105and/ortouserdataflashmemo„IO7.For,educingtocon,ponen. 
cunttoprogramfUshmemorylOSandtouserdataflashmemorylOTmightphysicallybeto 

same device. Tf. needed si« for to program or to user data, respectively, could be 
dynamically detcrminedforoptimumstorage..doper.tionsinacommonmemo,yd.viceltea 

15 semiconductor.hasedm«norysuchasa«ashmemoryoramimaturizedh.ddiskdrivesuch,s 

an IBM MicroDriveTw . 

ThecentralprocessingunitlOZisabletomanipuUtetobinaryaudiodatafcrachievinean 
advancedaudioprocessi„g.Therefore,toheadsetcirc„ltlOOcomprisesto«mctionsofasound 

card for c^nputers. The advanced audio processing could be executed and/or conftgured by a 

X funcUonal/application progum which is loaded into one of to memories ^"^-/"^ 
Advancedaudioprocessingf..siblehytoce«ralprocessh«.«itl02oftoheadse.arcu,tl00 

comprises respective units «,r ptovidlng: real-thne acoustic noise reducUon. singing 
e„hanceme„t.karaokevolcecancel.aUon.acoustlcechoc«.cen«ion.acdvenoisecontrol.di^ta^ 

ioudspeaker equalization, surround sound effect, realisttc revetoration for a real concert>n 
25 .coustic.posiave,eedbackcancellationforloudspeakers,three«on..posi.lon,ound*^ 
O^e—onal games, special sound synchronizing for preventing or minim^ing Signal to 
even.racingproblemsinvide„sandgames,audiosignalampllfyh,gand,ransmi..ingforau.o 

\- J .4pvire to send them amplified and/or in a relay 

signals received from a remote broadcastmg device to send inem 

mode to further remote headsets, and other audio effects. 


10 
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The audio processing unit 103 is necessary to convert audio signals into corresponding 

binary audio data processable by tlie central processing unit 102 as well as to convert binary 

audio data into corresponding audio signals. Audio signals converted firom corresponding binary 

audio data by the audio processing unit 103 are transferred via a digital to analog converter 

5 (DAC) 108 and a first amplifier 109 to a speaker 110. Due to the feet that binary audio data as 

well as digital audio signals are usually normalized to be processed in digital processing devices, 

the converted analog audio signals have to be amplified in the first amplifier 109 for operating 

the speaker 110. The speaker 110 is located in the ear-piece of the headset adjacent to an ear of 

the user of the headset and radiates the audio signals as sound waves for enabling the user to hear 

10 the audio signals. 

Further, the headset circuit 100 comprises a first microphone 111 which is located in the 
mouth-piece of the headset adjacent to the mouth of the user of the headset. The first microphone 
111 detects sound waves generated by the mouth of the user which are detected as analog audio 
signals. The user generated sound waves represent, for instance, commands for controlling the 

15 central processing unit 102 or a surrounding communication device, spoken text to be converted 
in written text, or a user-part of a conversation of the user with somebody else via a 
communication connection. The analog audio signals detected from the first microphone 111 are 
amplified by a second amplifier 112 and converted by a first analog to digital converter 113 to 
digital audio signals which are then transferred to the audio processing device 103 for being 

^0 processed by the headset circuit 100. 

A multiplexer (MUX) 114 is used in the headset circuit 100 to connect different 
communication interfeces to the digital processing device 101. A short-range wireless network 
interface based on the Bluetooth™ technology as well as on the IEEE 802.11 standard is 
incorporated into the headset circuit 100 and comprises a transceiver 115, preferably a 
25 Bluetooth™ transceiver, which is electrically coupled to an antenna 116. The digital processing 
device 101 is able to connect to and communicate with a surrounding communication device 
comprising a suitable transceiver interface. The deployed short-range wureless communication 
technology enables the user of the headset to use the headset as a mobile phone, as a walkie- 
talkie, as a reader of written text messages like electronic mails or messages transmitted using the 
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Short m=mg.«n,ice (SMS), asaplayingdevice for p.ayi^compu.-'>a«dn,»siclteMP3.<.r 

asac„nWc=n«fb,anys«rtOundingcon„n»niosdond.Wceco™pristog.suiubl.tt3.sceiv« 
imcrface. The ua,^iv« 115 is cooToIlcd via B» multtplexe, 114 ftom to centtal processing 
unit 102 and enables both sending and reaiving of wireless conummicadon data. 

5 Al.en«.i.ely, the use, of the headset can use the headset as a ™bfl. radio set. For that 

purpose the fc«adset circuit 100 comprises a radio receiver 117 which is connected to and 
controned by the digital processing device 101 via the multiplexer 114. Tlte central processing 
uui.l02co..«ls the radio receiverinforselectingadesiredradiosutionand the radio recetver 

^transmits the received radio signals as audio signals via the audio processtogdevice 103 to 

10 the speaker 110. 

TO o«er more conveniences to the user of the h«.dset the headset drcuit 100 further 
contprisesasecond^icrophouellSintheear-pieceoftheheadsetadjacemtothespeakerllO.. 

The second microphone 118 has the purpose to enable an audio com^cUon to the real world 
outside Of .he headset: Usuall,.heads.tsshi.ld or lowerauser^shearingofsoundsgeneratedm 

15 the adjacent real world. If the user would like to use the teadse. as a convenient mobUe dev.ce 
bu,doesnotwanttogiveuprealsoundsfromi,svicini,y.thesecondmicrophon.ll8oflersa 

suitable way of adding the sounds of the real world ,„ the sounds of U» technical world o, 
«irdesscommmucaUon.Accordingtothearstmicrophouelllthede.ect«lsoundwavesof 

second microphone 118 are amplified in the third amplifier 119 and converted to digits audio 
» signalsb,thesecondanalogtodigl.al=onvenerimll«sedigi.alaudiosignalsarenowdirec^^ 

^usmitted via the multiple^r 114 and the audio processus unit 103 to the speaker 110 or 
admixed inthe.udioproces3u>g«mtl03tootherdigi,alsoundsignalso.iginati„gf^mthemd.o 

receiver in or from a short-range wireless communication. 
. F„rther.thecentralprocessingunitl02isconn.c.ed.oadoc««gst..ionl21.Thedoclcu^ 

25 station 121 is optional and only used, i, the user is not able to receive data or application 
p„g,ams«ir.lessly.-n.en.tt»doc«ngstationl21providesapossibiUty.ocon«ecttheheadse. 

circi.,tlOO„iredorviaan.rDA.ransf.rtoape,so«alcompu.e,.apersonalmobilephonebrany 
other device. A wired comtection between tire headset circuit 100 and a remote petsona, 
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computer via the docking station 121 may be provided for example with an USB (universal serial 

bus) connection. The docking station 121 may further be used for re-charging of the power 

source 104 via a re-charging interface, if the power source 104 is re-chargeable. 

Finally, the central processing unit 102 is connected to an optional display controller and 
5 driver 122 for controlling and driving an optional display like a liquid crystal display (LCD). 
Such a LCD can be used to display a setting control menu to the user, wherein the setting control 
menu is provided from the operating system running in the central processing unit 102 to control 
the headset circuit 100. The LCD could also be used for displaying the speech-to-text conversion 
during a user's dictation or as a control panel for the headset itself or for its connecting devices. 
10 The optional display controller and driver 122 may further comprise multifunctional control 
buttons, function buttons, and a volimie control button. 

Figure 2 shows a headset 200 being used according to the preferred embodiment of the 
invention. The headset 200 comprises a headset circuit 100 as described in Figure 1. Further, the 
headset 200 is worn and used by a user 201 who, for instance, makes a phone call 202, 205 via a 

15 surrounding mobile phone 203 which comprises a short-range wireless communication interface, 
according to the present embodiment of the invention a Bluetooth™ conmiunication interface. 
The mobile phone 203 is cormected via a public switched telephone network (PSTN) 206 to a 
provider, who guarantees phone calls with any telephone in the world. Alteraatively, the user 201 
of the headset 200 let the headset 200 read an email 202 received via a surrounding personal 

20 digital assistant (PDA) 204, which has to comprise a short-range wireless conmiunication 
interface, according to the present embodiment of the invention a Bluetooth™ communication 
interface. The personal digital assistant 204 itself is connected via an internet connection 206 to 
an internet provider. Additionally, the user 201 can dictate into the headset 200, which converts 
the detected sound waves into a corresponding email 205 and sends it via the surrounding 

25 personal digital assistant 204 to the addressee of the email. As ah alternative the mobile phone 
203 and/or the PDA 204 areAs connected only to the headset 200 without a connection to the 
PSTN 206 or the internet 206, respectively. Then, the headset 200 is able to use the mobile phone 
203 and/or the PDA 204 for data exchange and/or storage optimization. Further, the headset 200 
is able to seek authorization from a remote device in the vicinity as display and control unit for 
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the remote device. Besides, as already mentioned above, the headset 200 comprising the headset 
circuit 100 having the operating system rumung in the central processing unit 102 is able to 
control its own functionality. 

Further, the user 201 of the headset 200 may dowaoad a desited MP3 song ftom the 
5 interne. 206, store the MP3 song in the inte„>al n^tnonr of the headset 200 and play 1. at an, 
desi^d time. The use, 201 may no, only download binary audio data lilte MPS songs <h>m the 
internet 206. he/she ma, also download emails, messages according to .he shortmessage service 
(SMS) prowcol. programs fcr a better control of the headset 200, or device drivers for a 
snrroundingcommunic.Uondevice.Theuser201 ma, also send emailsandmessagesaccordlng 

10 to the short message service (SMS) protocol. 

The download process ma, be executed completel, via onl, one short-range wirele^ 

communication connection or, alternativel,. par.l, via mom than one short-range wireless 
commnmcatfonconnecdons.This means, d>a.accordlng to thepresenttaventionthedownloadof 

aMPSsohgdeSiredby the user 201 from the internet may be done u, two parts. The firstpartof 
15 «„MP3sohgis*.ndo«nloadedvU.heWAP-enabledmobnephone203andthesecondp^..s 
downloaded Vla.heinten.e,-com»c.edp.rsonaldigitdassistan,204.™shas.beadvantage,^^ 
a long waittng time, which is detem.ined b, networir speed and traffic consfainU, during 
downloading otlarge files can be extremely reduced. However, this re^rires snppl,ingasp«:nd 
software ufflity to d,e Interne, sites or device nodes, which deliver the requeued files, for 
20 understanding the headsets retires, U. segment the large requested ffle. for knowing the specie 
ehamrels to reach the headset. ^ for subsequentty acUvadngthe mulU-thmads file downloadmg 
process. 

Thecentralprocessingunitoftheheadset200requestsperiodicaUyortriggeredbytheuser 
in the vicinity of the headset 200 for suitable surrounding communication devices. There are two 
25 possible kinds of surrounding communication devices: personal communication devices of the 
user Which are already pre-defined by the user and which will be the default communication 
devices to be used by the headset 200. and third party communication devices. Th.rd party 
communication devices willbe identified throughashort-rangewirelesscommunicationp^^^^^^ 
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like Bluetooth™ or IEEE 802.1 1's service discovery protocol to supplement or enhance the 

communication channels of the headset 200. Given there are provided suitable surrounding 

communication devices like Bluetooth™ enabled mobile phones 203, Bluetooth™ enabled 

personal digital assistants 204, Bluetooth™ enabled computers, or similar devices, the central 

5 processing unit of the headset 200 communicates with all surrounding conmiunication devices 

and uses all possible, communication paths for carrying out the orders of the user 201. This also 

includes the splitting of download actions to yield a very quick result. 

It should be mentioned, that the headset 200 can be controlled via function buttons and a 
display (for details see Figure 4) as well as via user voice conmiands. The functionality of the 

1 0 headset 200 can be extended via a learning process during which further user voice commands 
are added to the existing user voice conunands. For a better sound quality the digital processing 
device of the headset 200 is additionally able to execute riiodem advanced audio processing as 
described above. Further, the headset 200 can be used as an advanced earphone for any game 
device comprising a short-range wireless communication interface, according to the present 

15 embodiment of the invention a Bluetooth™ conmiunication interface, for connecting the 
earphone. The headset 200 may have some more functions than described above: progranmiable 
data encoding/decoding, data security as well as automatic selection and switching of 
communication protocols may also be provided. Due to the central processing unit, the 
incorporated operating system and the mtegrated memory device in the headset 200 it is also 

.0 possible to extend the functions of the headset 200 through proliferating additional software 
applications, for instance, personal health care monitormg and other third party software. 

Figure 3 shows the headset 200, e.g. accommodated in a safety hehnet, according to the 
preferred embodiment of the invention with a wide range of remote communication devices. 

The difference to Figure 2 is, that the user, according to the present embodiment a cyclist 
25 30 1, is able to communicate with his headset 200 with a wide range of remote conamunication 
devices. As already described above, the cyclist 301 may make a telephone call or send or 
receive messages according to the short message service (SMS) protocol via a surrounding 
mobile phone 203, Control the surrounding mobile phone 203 or a surrounding personal digital 
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a^dsuo. m or «cl«nge dau like =lcc.,o.ic cails wi.h tt,e surrounding personal d-grud 
assis.an.204.Eachof0»mobn.plK>n.203anda«PDA204ar.abI.«.conn«=.teheadset200 

wifl, PSTN 206 or the ta»met 206. respecHvely. Additiondly. fte headset 200 may 
communicate v«,h further surrounding devices Wee a notebook or handheld computer 302. a 
5 wrist-watch type device 303. or a portable gaming d«rice 304. Furd»r. the headset 200 may 
^ive broadcast programs (rom a radio station 305. Furthermore, the cyctts. 301 may 
communicate wlthscveral devices a.alocalareane.work306athU home or inhisofficeviaany 

surrounding communication device and via tb. PSTN/internet 206. Tlte several devices 
corrected wired or wirelessl, to the local area network 306 ma, comprise a network enabled 
10 personal computer 307. a network printer 308 and/or an intemet-ready appliance 309. Such an 
in.emet.ready.ppUance309maybeforexampleaMdgeth.tcouldaler.i.ss.ocksU««.Uk..be 

status of beverages, so that the cyclist 301 could make puB:hases on his way home. 

ngor. 4 sho,ys anoverview over the headset 200 according to the preferred embodiment 

of the invention. 

15 The headset 200 comprises a controller 400 wiUi a multifunctional control button 401. a 

micophone 402. a display 403, tacdon butums 404. and at the case side a volume control 
b„tto„405.ThecontroUer400Ude..chablefromthehe.ds.t200.ofccili.«enscr-scheckingof 

dictation, voice command learning or direct data/program entries by hand. For controUing .he 
headset200allreleva„tse.Ungscanbe Chosen viathedisplay403.swen.sthemulti*mcUonal 
ao co„trolbu.ton401andthetuncionbut.ons404.-rherelevantsemngscanal»hecon.rou«.v.a 

user voi« coninands if .he voice print of «>e user is recognized and verifled from the system. 
The voice print of voire commands can be used as a security/personalizatton feature. The 
operating system running in the centra. pro<.ssing unit shows a setting control menu m the 
display 403 and enables a user to chobse the ..lev«.. settings from this menu. To change the 
25 se..ingoon.rolmenui„thedisplay403.hemultiftmcUonalcon,ro.butto„401h.s.oberot.tedor 

pashed to Choose menu left/right/up/down. Some standard Unctions of .he headset 200 can be 
controUed and set direcHy via the function buttons 404. 
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For setting the sound volume of the headset 200 quickly and easily the volume control 

.button 405 is installed on the case side of the controller 400. If the user prefers to set different 

volumes for the left and the right earpiece housing of the headset 200, the multifunctional control 

button 401 could be used to switch/select the left earpiece housing, the right earpiece housing or 

5 both earpiece housings of the headset 200. A similar volume control could also be realized via 

voice commands. The microphone 402 in the controller 400 is used to enable an audio 

connection of the user to the real world outside of the headset 200. This will offer more 

convenience to the user since usually a headset shields or lowers a user's hearing of sounds 

generated in the adjacent real world. Therefore, the microphone 402 adds the sounds of the real 

10 world adjacent to the headset 200 to the sounds of the technical world of wireless 

communication. 

Further, the headset 200 comprises a detachable power source 406 for supplying the 
headset 200 with power. The controller 400 additionally comprises a re-chargeable power source 
(not shown) which usually supplies the real time clock (not shown) of the controller 400 with 
15 necessary power. The re-chargeable power source of the controller 400 can be re-charged by the 
detachable power source 406. If the controller 400 is detached from the headset 200 then the re- 
chargeable power source supplies power to the whole controller 400 for operation of the 
controller 400. 

Each ear-directed side 407 of both earpiece housings of the headset 200 comprises a main 
20 speaker 408 and a secondary speaker 409. The main speaker 408 mainly emits sound waves with 
high frequencies and the secondary speaker 409 mainly emits sound waves with base 
frequencies. Therefore, the final audio signal is an admixture of the high frequency sound waves 
and of the base frequency sound waves. Both the main speaker 408 and the secondary speaker 
409 are usually located adjacent to an ear of the user for emitting the audio signal directly to the 
25 ear of the user. Alternatively only the main speaker 408 with full audio frequjency spectrum can 
be used. If the controller 400 is detachable from the headset 200 an interface (not shown) for a 
further short-range wireless communication network, which is different to the short-range 
wireless communication network between the headset 200 and any remote device, and an 
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.pprc,pmtei.BgraKacirc«i.(no.shown)a«toco,pora«dinU.«aq,icc«ofthehc^^^ 

ttamferring audio signals beWseo the conttoUer 400 and the speakeis 408, 409. 

The headset 200 is formed ii such a ,«ray that can he comfortably worn by a user. 
Therefor..theheadset200comprisesaftame410.whichwr.ps.rouud.hee«sandthebackof 

5 the head of the user. This secures the posidon of the headset 200 even if the user is in active 
movement. Inside of the frame 410 cables (no. shown) are avaiUble for electrically comiecting 
bothearpiecesoftheheadset20O.Adius.m.nttabs4nforadius.ing.heleng.hof.heframe4l0 

and its orientadon can be conveniently adjusted and secured b, the user to hisfter o»n needs. U 
is„bvious,.ha.th.positionof.headius.menttabs411 in d»dmwingis only descnptive. Atone 

, 0 earpiece a retractable mouthpiece 412 comprising a nucrophone is provided for receiving the 
„ser-svoicecommandsorco.versa,ion.Fur.her..here««tablemouthpieoe412ca.b.instdIed 

„i.hasou„dcham«linga.tach>n=nt(no.shown)tofacUi.at='-silent-mode"and"private"v„,^ 

c„mmunicaaons.F-ly.a«™»>hl=fl-*'"--*-"°''^"'^'' 

opening of the controUer 400 for extending the memory space Inside the controUer 400. 

V 

15 inFIgureSanoverviewoveraheadsetSOOaccordingtoafortherpre^^^^^ 
the invention is shown. 

TteheadsetSOOcanbewombyauseratoundhisflterneckduringawalkorsportsorthe 
like and comprises a controller unit 501 ,vhich largely resembles the controUer 400 acoordingto 
above embodiment. The conuoller unit 501 itself comprises a removable memory card (not 
20 Shown). e.g. a memory-stick™ from Sony 0, a stamp-size MicroDrive~ ftomIBM.awi,eless 

network interface (no. shown), an opUonal dispUy screen 502 for displaying a control menu 
which is used to control the h«.dset 50O, a rotatable arid lefi/right/forwardA-adcward pressable 
muWtuncdonalcontro,bu.ton503andsinglefonc.i<«con..olbut.ons504fer.avigati^ 

the control menu as well as for changing settings in the conttol menu. Further, the headset 500 
25 oomprisesaheadse.£rame505whichcan.akeupvariousfom.s,whichc«.berigldor«ex.ble. 

tWn or duck, and which can be styled e.g. with jewelry-based designs. 
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The headset frame 505 comprises one or more frame tabs 506 for adjusting the length, the 

displacement and the orientation of the headset frame 505 as well as a battery (not shown). The 

position of the frame tabs 506 in Figure 5 is only Ulustrative. Fu;xher, the headset frame 505 

comprises a quick-release hinge 507 to facilitate the user to put on or take off the headset 500 

5 from his/her neck and frame openings 508 for preserving the earphones 509 as well as the 
connecting wires 510 between the earphones 509 and the controUer unit 501 at times during 
which the headset 500 is not used. The connecting wires 510 can be retractable and are auto- 
locked after the user stopped pulling the earphones 509. Next to the frame openings 508 there is 
located an adjustment button (not shown) to allow an easy refraction as weU as a further 

10 adjustment of the coimecting wires 510 via the tiser. 

Attached to one earphone 509 is a voice microphone 511 and a earphone hook 512 to 
additionally secure the earphone 509 at the ear of the user. Both earphones 509 comprise at least 
one environmental microphone 513 and each a small knob 514 on their outward facing surfaces 
which are not facing the ears of the user. The small knob 514 enables the user to insert or remove 
15 the earphone 509 easily into or from the frame openings 508, respectively. For detaUs of the 
headset circuitry please contact the above description for Kgure 1. 

Figure 6 shows a headset being incorporated into a safety helmet 600 according to another 
embodiment of the invention. 

The safety helmet 600 may be a hehnet for instance for a motorcyclist or a pedal qrdist, 
20 The safety helmet 600 comprises a microphone 601, an environmental microphone 602, a right 
loudspeaker 603, the remaining headset circuitry 604 mcluding an accumulator, and accumulator 
charger contacts 605. The wireless network interface of the headset can not be seen. The details 
of the remaining headset circuitry 604 are already described above with reference to Figure 1. 
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A headset (200; 500) for multifunctional usage comprising: 
at least one speaker (110; 408, 409), 
a microphone (111, 118; 402, 412; 511, 513), 
a central processing unit (102) for processing binary data, 
an audio processing unit (103) for processing an audio signal, 
a memory device (105, 106, 107; 413), 

a short-range wireless network interface (115, 116) for enabling a binary data 
communication of the headset (200; 500) with surrounding communication devices 
(203, 204; 302, 303, 304, 307, 308, 309), and 

an extensible operating system executable in the central processing unit (102), • 
wherein the central processing unit (102) is connected to the audio processing unit 
(103), to the memory device (105, 106, 107; 413) and to the short-range wireless 
network interface (115, 116) for transferring the binary data, and wherein the audio 
processing unit (103) is connected to the microphone (111, 118; 402, 412; 511, 513) 
and to the at least one speaker (110; 408, 409) for transferring the audio signal. 


2 The headset (200; 500) according to claim 1, 

wherein the central processing unit (102) is arranged in such a manner, that it can 
recognize voice commands of a user (201; 301), and that it can control the headset (200; 
20 500) via recognized voice commands. 


25 


The headset (200; 500) according to claim 1 or 2, 

wherein the headset (200; 500) has the functions of a sound card and/or is arranged to work 
as an audio player, which is able to play music from binary audio data representing an 
audio signal, and wherein the binary audio data are saved in the memory device (106. 107) 
or transmitted during an audio communication via the short-range wireless network 
interface (115, 116) or via the wired communication connection. 
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The hea(iset (200; 500) according to one of the dalms 1 to 3, 

Wherein the centrd processing unit (102) is arnutged in such s n«nner. that it can be 
programn,edwi,hafnncUonaUt,prog.an.teachieving&r.herSmc.ionalchar.Ceristics 

Of the headset (200; 500). 

The headset (200; 500) according to one of the claims 1 to 4, . 
whereinthecentralprocessingunit(102)isareaUimecentralprocessingu 

areal-time Clock andaseparate power source for supplyingpower to the real-tixned^^^^ 

S The headset (200; 500) according to one of the claims 1 to 5. 

wherein the short-range wireless networkinterface(115,116) connects the headset (200; 

500) Via a Short-range wireless network communication with the surrounding 
communication devices (203, 204; 302, 303. 304, 307, 308. 309). 

7. The headset (200; 500) according to one of the claims 1 to 6. 

wherein the headset (200; 500) is arranged to work as a mobUe phone. 


8. 


The headset (200; 500) according to one of the claims 1 to 7. 

comprising an interface (121) for an optional wired communication and/or power 
connection. 

9 The headset (200; 500) according to one of the claims i to 8, 

Wherein the central processing unit (102) and/or the audio processing unit (103) is/are 
arranged to manipulate binary audio data representing an audio signal. 

10. The headset (200; 500) according to one of the claims 1 to 9, 
comprising an integrated power source (104; 406). 
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11. The headset (200; 500) according to one of the claims 1 to 10, 

wherein the at least one speaker (110; 408, 409) and/or the microphone (111; 402; 513) 
are/is incorporated in an earpiece of the headset (200; 500). 

12. The headset (200; 500) according to one of the claims 1 to 11, 

comprising a docking station (121) with at least one interface for an optional wired or 
infrared communication connection to a computer and/or an interface for re-charging an 
integrated power source (104) if the integrated power source (104) is a re-chargeable type, 

13. A safety helmet (600) comprising the headset (200) according to one of the claims 1 to 12. 
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